Globular and full-length adiponectin induce NO-dependent vasodilation in resistance arteries of Zucker lean but not Zucker diabetic fatty rats.
Adiponectin increases nitric oxide (NO) production in endothelial cell cultures and is reduced in the circulation of obese and diabetic patients, but its functional effect on resistance arteries is not yet studied in detail. We assessed the direct vasodilatory response of isolated mesenteric resistance arteries of Zucker diabetic fatty (ZDF) rats and Zucker lean (ZL) rats to globular adiponectin (gAd) and full-length adiponectin (fAd) and tested the effect of additional reactive oxygen species (ROS) inhibitors in vitro. Serum adiponectin and insulin levels were measured by ELISA. The mRNA expressions of the adiponectin receptors and the downstream signaling molecules adaptor protein, phosphotyrosine interaction, PH domain and leucine zipper containing 1 (APPL1), adaptor protein, phosphotyrosine interaction, PH domain and leucine zipper containing 2 (APPL2), and endothelial NO synthase (eNOS) in mesenteric resistance arteries were quantified by real-time reverse transcriptase PCR. Both gAd and fAd induced a relevant dose-dependent vasodilation in ZL, but not in hypoadiponectinemic ZDF rats. This effect was totally blunted by L-nitroarginine-methyl-ester indicating NO dependency. The addition of ROS inhibitors could not improve the vasodilatory effect of adiponectin. Vasodilatory response to acetylcholine was reduced in ZDF rats, which could not be enhanced by low-dose adiponectin. Adiponectin receptor 1 (AdipoR1) was higher expressed than adiponectin receptor 2 (AdipoR2) with no significant differences between both animal groups, but APPL1 was significantly decreased in ZDF rats. The eNOS expression was not significantly different between ZL and ZDF rats. Adiponectin exerts a NO-dependent vasodilation in resistance arteries of normoglycemic ZL rats, but not diabetic ZDF rats. This may contribute to endothelial dysfunction in ZDF rats. Alterations in the expression of APPL1 may be involved in the observed insensitivity to adiponectin in ZDF rats.